Introduction
Assume you are asked to participate in two independent draws of a simple lottery just once? Needless to say, both outcome distributions are identical, so the offers should be either rejected or accepted. But do individuals in fact perceive both choice situations to be equivalent and thus make identical decisions? Kahneman and Lovallo (1993) argue that people show a strong tendency to consider problems as unique, neglecting the portfolio context of the overall choice situation. By this "narrow framing" the two draws in the repeated trial offer might be evaluated in isolation, neglecting the overall outcome distribution.
In this paper we address the question of whether such a perception of the portfolio context would make the repeated trial offer look more or less attractive. Stated in other words: Does the attractiveness of a portfolio of lotteries increase (or decrease) by explicit provision of aggregated outcome information? The literature on this point has provided a consistent answer. In a recent paper Benartzi and Thaler (1999, p. 366) conclude from their experimental data, "When subjects are shown the distributional facts about repeated plays of a positive expected value gamble they like them more rather than less." Benartzi and Thaler (1995) provide a theoretical expla-nation for this phenomenon, which is based on mental accounting and loss aversion.
In this paper we argue that, despite its intuitive appeal, the explanation is incomplete and the phenomenon is not as general as it might seem. We present a theoretical analysis of the evaluation problem based on mental accounting and Prospect Theory (Tversky and Kahneman 1992) . This analysis predicts the aggregated presentation format to be even less attractive if lotteries with specific risk profiles (low probability for high loss) are involved. The predictions are confirmed by an experimental study.
The general phenomenon has much practical relevance. New financial products might be considered highly attractive by individual investors, although they are just combinations of existing investment alternatives, which are less appreciated in isolated evaluation.
1 On the other hand, the attractiveness of a product might increase by splitting it and offering its components separately. In general, the question to be answered is how a portfolio of risky options should be presented to make it look more attractive.
The remainder of the paper is structured as follows. In §2 we give an overview of the literature. In §3 we formalize the evaluation problem, extend the consideration to a more general space of lotteries, and provide a theoretical analysis based on mental accounting and Prospect Theory. In §4 we derive hypotheses and report the results of an experimental study testing these hypotheses. We conclude in §5 with a discussion of the results and suggestions for further research.
Related Literature
Most of the early literature on repeated gambling focused on the different risk-taking behavior in single and multiple plays of a lottery, i.e., risk in the short and the long run (Samuelson 1963; Lopes 1981 Lopes , 1996 Tversky and Bar-Hillel 1983; Keren and Wagenaar 1987; Keren 1991) . Recently, however, attention has been drawn to the question of different evaluation modes for repeated gambles by Benartzi and Thaler (1995) . They gave an explanation for the Equity Premium Puzzle 2 based on the argument that stocks look much less attractive to investors if repeatedly evaluated in short intervals than if considered within the overall investment horizon. In a more general formulation this argument reads as follows: A portfolio or sequence of gambles (stock price movements) is less attractive compared to the overall portfolio distribution if each gamble in the set is evaluated separately. Benartzi and Thaler (1995) provided a simple example to demonstrate how an isolated evaluation and loss aversion might lead to the proposed difference in attractiveness. They consider a decision maker with a value function of the form Thus, for segregated evaluation the gamble is rejected, although it is accepted in aggregated evaluation. Gneezy and Potters (1997) explicitly tested the interdependence of evaluation period and risk-taking behavior in an experimental study. 3 In their setting, subjects were repeatedly asked to invest part of their endowment in sequences of mixed gambles. The willingness to take the risk was found to depend on the frequency of previous outcome feedback. The sequence of risky gambles was considered A direct experimental test of the influence of presentation mode on the attractiveness of a lottery portfolio was reported by Redelmeier and Tversky (1992) . They asked subjects to state their willingness to take part in five independent draws of a lottery of the form 0 5 $2 000 0 5 −$500
If the problem was presented as a repeated trial (i.e., segregated), 63% of the subjects accepted the offer. If the aggregated distribution was displayed instead, the acceptance rate increased to 83%. This result might also confirm that the higher attractiveness of an aggregated evaluation is a general phenomenon. Note, however, that the risk profile used by Redelmeier and Tversky (1992) is very similar to the lottery 1/3 $2 50 2/3 −$1 00 used by Gneezy and Potters (1997) and to the one used in Benartzi and Thaler's (1995) illustrative theoretical argument.
Formal Analysis
Our formal analysis extends the previous literature in two ways. First, we incorporate a more general value function, expressing loss aversion and diminishing sensitivity as proposed by Prospect Theory. Second, we extend the space of lotteries to cover all kinds of gain/loss probabilities and gain/loss sizes. In §3.1 we define the general lottery space and the value function. In §3.2 we demonstrate how the evaluation difference for a two-lottery portfolio can be separated, and formally analyze the case of pure loss aversion. In §3.3 the analysis is extended to incorporate both loss aversion and diminishing sensitivity. In §3.4 we discuss the additional impact of probability weighting and increasing portfolio size.
The Lottery Space 2 500 and the
Value Function For the analysis we exclusively consider mixed twooutcome lotteries 1 − p g p In the following it will turn out that our qualitative results are not influenced by the absolute size of gains and losses but rather by the relative size of gains compared to losses. 4 Hence we simplify the analysis without loss of generality by assuming a fixed difference between the two lottery outcomes. Because we want the lottery 0 5 $2 000 0 5 −$500 used in the Redelmeier and Tversky (1992) study to be included in our analysis, we choose to be 2,500, i.e., g = + 2 500. Given the restriction, each mixed lottery can be described as a pair p of loss probability and loss size. Our general lottery space is defined as 2 500 = p ∈ −2 500 0 p ∈ 0 1 . Note that the lotteries at the frontier of 2 500 are not mixed anymore but are included for limit considerations. The lotteries in 2 500 can be displayed in a p coordinate system (see Figure 3 .1). Each point within the rectangle corresponds exactly to one lottery in 2 500 . At the left and the right boundary there are lotteries with sure gains and losses, respectively. All the lotteries on the diagonal have an expected value (EV) of 0. The expected value increases by moving up and to the left. Two specific lotteries are marked in the space. The point R = 0 5 −500 corresponds to the lottery used by Redelmeier and Tversky in their study. The point K = 0 04 −2 100 , representing the lottery 0 96 $400 0 04 −$2 100
is an example for a risk profile with low loss probability and high loss size, which will turn out to be particularly interesting in the further analysis. In the following we will refer to this type of lottery as loan lottery because its risk profile is typical for the one faced by a creditor in a standard loan contract. The lottery K represents a $2 100 loan, defaulting with a probability of 4% and an interest rate of 19%.
5 Tversky and Kahneman (1992) proposed the following functional form for the value function:
The parameter k ≥ 1 describes the degree of loss aversion and ≤ 1 measure the degree of diminishing sensitivity. = = 1 represents the case of pure loss aversion discussed in the previous section. Tversky and Kahneman (1992) estimated the parameters , and k and identified = = 0 88 and k = 2 25 as median values. We will use these parameters for most of our calculations.
It should be mentioned that this specific functional form of the value function is not a necessary condition for our results. Similar results can be derived for other value functions reflecting loss aversion and diminishing sensitivity. However, the two-parameter form v k (we will assume = throughout and omit the index in the following) nicely demonstrates how the two concepts (loss aversion and diminishing sensitivity) influence the overall evaluation difference.
Separation of the Evaluation Difference and
the Case of Pure Loss Aversion We will use the notation X + X to describe a portfolio consisting of two lotteries X (we call this segregated presentation). By 2X we refer to the lottery resulting as the overall distribution of the portfolio X + X (we call this aggregated presentation). For each lottery X = p , the aggregated distribution 2X has the three outcomes 2 + g, and 2g. While the sign of 2 and 2g is obvious, the mixed outcome + g is positive or negative depending on the size of and g. By A L A G , and A M we notate the values of these outcomes, i.e.,
Similarly p L p G , and p M are used to refer to the probabilities for the pure loss, the pure gain, and the mixed case. The overall evaluation of the portfolio distribution 2X is then obtained as
Next we consider the portfolio X + X if both lotteries are evaluated separately and the values are summed up to derive the overall evaluation of the portfolio. This segregated evaluation process results in a total value of S = 2
It turns out that the total difference D between the two types of evaluation can be separated into three parts (a loss part, a gain part, and a mixed part),
The relevant expressions for the separation are summarized in 
D corresponds to a higher attractiveness of an aggregated evaluation. Using this notation we can formally state the main question as follows:
• For which lotteries X = p in 2 500 do we get positive (negative) values of D, i.e., a higher (lower) attractiveness of an aggregated evaluation? 6 We should further examine the question:
• How does the sign of D, i.e., the preference for one of the presentation modes, depend on the parameters and k of the value function v? To contrast with the later results, we start the analysis with the case of pure loss aversion = 1 . The linearity of the value function in the gain as well as in the loss domain immediately yields D G = v 2 · g − 6 At this point it becomes clear that the restriction of the lottery space to a fixed gain/loss difference = 2 500 does not mean a qualitative loss of generality. Assuming a power value function v k , a scaling of both outcomes g and by a factor c causes D to change by the factor c . This does not influence the sign of D.
neither the loss part L nor the gain part G contributes to the overall evaluation difference.
Further we have
, thus the mixed part is positive for all lotteries in the interior of 2 500 . Proposition 1 follows immediately:
Assuming a value function
with k > 1, the difference D between aggregated and segregated evaluation of a portfolio is positive for each mixed lottery X in the interior of 2 500 .
Despite the simplicity of the argument, let us visualize some of the details to contrast with the further analysis. Figure 3 .2 presents the value and probability components of the separation.
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In Figure 3 .3 we present Iso-D lines in a p coordinate system representing the space 2 500 (for = 1 and k = 2 5). It can be seen that D is positive everywhere and converges to 0 only at the boundaries of the space 2 500 , where we get pure gain (loss) lotteries.
The Case of Loss Aversion and
Diminishing Sensitivity If we generalize the value function to reflect diminishing sensitivity as well as loss aversion, we can still separate D into an L-, G-, and M-Part. Because of the concavity of v in the gain domain and the convexity in the loss domain, the components and
are decreasing functions in that are positive or negative, respectively (see Figure 3 .4). This is a formal description of a general rule first explicitly stated by Thaler (1985) : It is more attractive to consider losses in aggregation D L > 0 but gains in segregation D G < 0 .
The negativity of D G allows us to state an immediate existence theorem:
Proposition 2. (Existence of mixed lotteries with negative evaluation difference D). For any value function v k x with < 1, there exist mixed lotteries in with a negative evaluation difference D, i.e., with a higher segregated than aggregated evaluation.
The proposition can be proven by a simple continuity argument. If we have < 1 and pick an arbitrary ∈ −2 500 0 , we get a negative value
This is an intuitive result. Mixed lotteries that are almost sure gains are more attractive in segregated evaluation because the negative value difference in the G-part is dominant. With the same arguments it can be concluded that we will find positive D values if the lotteries have very high loss probabilities. In fact, it is true that for each loss size ∈ −2 500 0 there exist lotteries p with positive and negative D values.
However, these existence theorems are not really helpful for practical considerations because they do LANGER AND WEBER Prospect Theory and Aggregated vs. Segregated Evaluations not provide any information about the size of the effect. In particular, we do not get clear predictions for the lotteries we consider to be most important for practical applications. These are lotteries with moderately positive expected values, placed slightly above the diagonal in the p coordinate system. We distinguish three types of such lotteries: (a) lotteries with low probability for a high loss, (b) lotteries with rather moderate probabilities and outcome sizes, and (c) lotteries with high probability for a small loss.
For the first step of the further analysis, let us ignore the mixed M-part of the evaluation difference D and focus on the term Hence, concerning the impact of the L-and the Gpart we should rather expect to find negative D values for the risk profile (a) above, i.e., for lotteries with low probabilities for high losses. However, so far we did not consider the contribution of the mixed M-part, which proved to be solely responsible for the positive D value in the pure loss-aversion case.
Recalling the definition of the value difference D M = v + g − v − v g , we have to examine in which cases a sure gain and a sure loss should be combined to provide a higher overall evaluation. This question was also addressed by Thaler (1985) . He stated that small losses and high gains should be aggregated and small gains and high losses should be segregated. A formal analysis leads to the result that there is indeed Because of loss aversion the positive interval dominates.
9 Hence we find a negative contribution of the M-part to the evaluation difference D if and only if we have lotteries with sufficiently high losses. From the three interesting risk profiles (a), (b), and (c) we should thus expect profile (a)-low probability for high loss-to be best suited to result in a negative D value. While these thoughts are informal, an Iso-D diagram can clarify the point (see Figure 3 .6). The isoline for D = 0 is the boundary between the dark and the light area. All lotteries in the dark portion of the space have negative D values and should thus look more attractive in segregated evaluation. Note in particular the dark bulge in the lower left corner where the lotteries with low probability for a high loss are located.
It can be seen that there is still a high positive D value assigned to the lottery R used by Redelmeier and Tversky. In contrast, the D value for the loantype lottery K is negative. 
Extensions
Next we present some results for larger portfolios and probability weighting. For an increased portfolio size it is still possible to separate the evaluation difference D as in §3.2. However, because of the increasing number of parts and the complexity of each value component, a detailed formal analysis does not provide any additional insights. Hence, we just visualize the effect of increasing portfolio size in Iso-D diagrams.
Figures 3.9 and 3.10 display the evaluation difference D for portfolios consisting of 5 and 10 identical lotteries. The larger the portfolio, the less the bulge is pronounced in the lower left corner. The proportion of the lottery space with a negative evaluation difference D increases with growing portfolio size. Figure 3 .11 demonstrates the evaluation difference for even larger portfolios. It presents the relative evaluation difference D/n for a portfolio of n lotteries R and K. For sufficiently high n, not only the relative difference D/n, but also the absolute difference D, decreases in n. Result 3 in the appendix shows that any gamble in , which is accepted in single play, has a higher segregated than aggregated evaluation (i.e., D < 0) for a sufficiently large portfolio size. Thus, even for the lottery R we would eventually (i.e., for higher n) find negative D/n values in Figure 3 .11. It should further be noted that the function D/n is nei- ther monotonic nor required to have a single peak. In fact, for some lotteries the D/n values change their signs several times for increasing n.
In the light of the experimental results provided by Benartzi and Thaler (1999) , we do not consider our results for the large portfolios to have much practical relevance. For large portfolios (Benartzi and Thaler used sizes between 100 and 150), the effect caused by the value transformation seems to be superimposed by a severe bias in probability judgment. The subjects in the Benartzi and Thaler study strongly overestimated the very small probability for an overall loss in the repeated trial format.
Prospect Theory does not only predict value transformation but also the transformation of probabilities into decision weights. These weights are used in the evaluation procedure instead of the actual probabilities. Unfortunately, the probability weighting rules out the simple separation and general analysis as presented in §3.2. We cannot define "weights" of the G-, L-, and M-part any longer, because the decision weights depend on the type of portfolio segmentation, i.e., they are different in aggregated and segregated evaluation. Informally, one can conclude that the preference for a segregated evaluation of a loan lottery portfolio is weakened if probability 10 This effect is illustrated in Figure 3 .12, where Iso-D lines are presented in the space for an evaluation that takes into account loss aversion, diminishing sensitivity, and probability weighting. The computation is based on Cumulative Prospect Theory and incorporates probabilityweighting functions w p = p p + 1 − p 1/ with < 1 as introduced by Tversky and Kahneman (1992) . Using their parameter estimates + = 0 69 and − = 0 61 for gains and losses, the dark bulge in the lower left corner completely disappeared. 
Experimental Study
In this section the design and the results of two experimental studies are reported. We begin with a 10 This is because the small probability of a loss (with the positive D L contribution) is overweighted and the high gain probability (with the negative D G contribution) is underweighted. However, it should be clear that the specific effect is restricted to loan lotteries. In the upper right corner of the lottery space a reverse impact of probability weighting should be expected by the same argument (see Figure 3 .12).
11 Cf. Wu and Gonzalez (1996) for empirical evidence of less curved probability-weighting functions. A comparison of acceptance rates as used by Redelmeier and Tversky (1992) provides a convenient and simple test for our theoretical predictions. We can easily hypothesize how the sign of the difference in acceptance rates should depend on the risk profiles of the involved lotteries. It is a major strength of this method that subjects are confronted with very simple choice situations and are not unduly influenced by coding or other framing effects. A weakness of this method is the fact that its use is restricted to a specific class of lotteries. For very attractive or very unattractive lotteries we must expect to find acceptance rates close to 100% or 0% for both presentation modes. As the acceptance decision does not capture the strength of a preference, the method is restricted to lotteries with moderately positive expected values for which we can hope to find switches in acceptance.
Although these specific lotteries are surely most important for practical applications, an extension of the empirical tests to other regions of the lottery space would be interesting to examine the general correctness of our predictions. There are two possible designs for such an extension. First, subjects could be asked to directly compare the two presentations of the same lottery portfolio. Second, subjects could provide certainty equivalents for both presentations. A com-
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parison of these certainty equivalents could serve as a direct test of our theoretical results.
Both methods have severe drawbacks. At this point we want to point out once again that our research does not address the question of how the problem presentation influences an individual's coding. Instead, our theoretical predictions are based on specific assumptions about the coding (with the central assumption that a segregated presentation causes a segregated evaluation). We can only expect to find support for our predictions if the experimental design induces the participants to code the decision problems in the assumed way. The more lotteries are involved in each decision and the more complex the decision situation is, the more ambiguous the coding procedure will be. We do not know how individuals code a direct comparison of a three-outcome lottery with a sequence of two-outcome lotteries. In our opinion it is not very likely, however, that independent evaluations are derived and compared for the final decision. We thus do not consider the direct comparison method to represent an appropriate design.
For the certainty equivalent method and for all other methods in which the lottery (sequence) is compared to a sure amount, there is another severe coding problem. If we assume subjects to neglect the overall decision context given a segregated presentation, it is straightforward not only to assume a segregated evaluation of the lotteries but to further assume an isolated assignment of certainty equivalents to the lotteries. Hence an elicitated certainty equivalent must be interpreted as a sum of single-play certainty equivalents. Because of the nonlinearity of the value function (which not only transforms the lottery outcomes but also the certainty equivalents), a comparison of elicitated certainty equivalents thus would not provide an appropriate test for our theory. To illustrate this point, assume an individual assigns a value of +100 to each of the two lotteries in a sequence and a lower total value of +190 to the aggregated distribution. The resulting negative D value is not reflected in the certainty equivalents. Assuming a parameter = 0 88 of the value function, the individual assigns a certainty equivalent of ∼374 DM (= 187 + 187 DM) to the repeated trial presentation, but a higher certainty equivalent of ∼388 DM to the aggregated version.
This problem turns out to be particularly severe for the very attractive lotteries in the upper left corner of our lottery space. While these lotteries (with their high negative D values) might seem well suited to generate easy experimental support for our main theoretical result (that specific lotteries are preferred in segregated presentation), their appropriateness is undermined by the coding problems of the elicitation procedure. It turns out that by the concavity of the gain function the negative D values are transformed into positive differences of certainty equivalents for all such lotteries.
12
We thus restricted our attention to risk profiles with moderately positive expected values, enabling us to use an acceptance rate comparison as experimental procedure. From our analysis in §3, we know that the restricted set should still be sufficiently rich (D values with different signs) to allow an empirical test of our main theoretical results.
Design of Study 1. This introductory study was set up to directly test the robustness of the Redelmeier/Tversky results and to verify the basic predictions of our theoretical analysis. For that reason we chose a 2 × 2 design as presented in Figure 4 .1, varying the lottery type as well as the portfolio size.
The entry R/5 is a replication of Redelmeier and Tversky (1992) : a portfolio consisting of 5 lotteries of type R = 0 5 −500 using DM instead of U.S. dollars. The entries R/2 and K/2 allow us to test the predictions of our theoretical analysis for portfolios of Size 2. Assuming that a presentation in repeated trial format results in a segregated evaluation S, while the aggregated value A is assigned to the overall distribution, we predict Hypothesis 1: (Portfolios of Size 2) a) The acceptance rate for playing the gamble R = 0 5 −500 DM) twice will be higher if the overall distribution of the sequence is explicitly mentioned. 12 We did actually run some studies with very attractive lotteries using the certainty equivalent method and recalculated values from the elicited certainty equivalents. We do not report these results, as it turned out that their interpretation strongly depends on assumptions about the specific parameters of the value function. b) The acceptance rate for playing the gamble K = 0 04 −2 100 DM) twice will be lower if the overall distribution of the sequence is explicitly mentioned.
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Finally, the case K/5 was included to show the acceptance rate increase/decrease to depend on the type of lottery even for a portfolio size as in the Redelmeier and Tversky study.
Ninety-five subjects (79 advanced business students and 16 other students from the University of Mannheim) took part in this study. They filled out questionnaires either in combination with another lab experiment or within a classroom lecture. Typical questions were of the form, "Are you willing to accept a gamble where you can win 400 DM with a probability of 96% and lose 2,100 DM with a probability of 4%?" Additionally, the gambles were displayed in tree form 0 96 400 DM 0 04 −2 100DM
We did not provide any monetary incentives. For each lottery type (K and R), the portfolios of different size (2 and 5) had to be evaluated in two modes (aggregated and segregated). In addition, the willingness to play the gambles K and R just once had to be stated. Overall, 10 different questions were relevant within the 2 × 2 design. We did not present all 10 questions to each subject, however. Instead, two types of questionnaires were used to cover the full set. Within-subject information concerning the different presentation modes was just collected for the K/2 case, which we considered most interesting from a theoretical point of view. Six subjects were completely eliminated from the sample because they left open answers in all four cells of the 2 × 2 design. Other questionnaires that lacked answers in just some of the tasks were not excluded from the analysis. Results of Study 1. The results for the designs R/2 and K/2, supporting our hypotheses, are summarized in Table 4 .1. Fifty-one of 86 subjects (59%) were willing to accept a single gamble R. Two independent draws of R were accepted by 24 out of 41 students (59%) when presented as repeated trial, and by 31 out of 41 students (76%) when displayed as aggregated distribution. Hence, we find a higher attractiveness of aggregated evaluation for the lottery type R as predicted by our formal analysis. A t test shows the difference of the acceptance rates to be significant at the 5% level. It is further interesting to note that we have the same acceptance rate for a single draw of the lottery R and the segregated presentation of the portfolio. This is well in line with our assumption about the coding of the repeated trial presentation.
A single play of the lottery K was accepted by 20% of the subjects (17 out of 87). With 24%, the acceptance rate was slightly higher (21 out of 87) if subjects were offered to play the gamble twice. For the aggregated distribution 2K, however, it decreased to 10% (9 out of 87). Here we can provide a withinsubject analysis. Sixty-five students made consistent decisions (4 accepted both, 61 rejected both offers). Five students accepted 2K but rejected K + K, while 17 moved in the other direction. A paired t test shows the decrease of the acceptance rate to be significant at the 1% level. Again, this result is in line with our formal analysis and Hypothesis 1.
The results for Portfolio Size 5 are also presented in and Tversky R/5 found a strong qualitative similarity of the results, although our acceptance rates were a little higher in general. Fifty-one of 86 students (59%) were willing to play the gamble R once. Thirty of 45 (67%) agreed to play it five times in a row, while 36 of 41 (88%) accepted the aggregated distribution 5R. The increase of the acceptance rate (67% to 88%) is significant at the 1% level. Concerning the lottery K, we found the effect to be somewhat weaker for Portfolio Size 5 than in the K/2 scenario but still pointing in the same direction. Seventeen of 41 students (41%) agreed to play the gamble K five times. If the aggregated outcome distribution was presented, the acceptance rate decreased to 30% (14 of 46). 13 This decrease is not significant. Nevertheless the results are in line with our formal analysis and show that the direction of the effects reported by Redelmeier and Tversky (1992) is not invariant under variations of the lottery parameters.
Design of Study 2. While Study 1 focused exclusively on differences concerning the lotteries R and K, Study 2 was run to analyze the phenomenon more generally. To fully cover the spectrum of possible risk profiles, we added two new types of lotteries to the existing set R K . A lottery type M ("Moderate outcomes") was included with gains and losses of approximately the same size. Further, we introduced two lotteries of type V with rather small probabilities for high gains (as typical for venture investments). The lottery M was only examined for Portfolio Size 2. From our theoretical analysis of the two-lottery case we predicted the effect of increasing acceptance rate to be especially strong for the risk profile of the lottery M.
Hypothesis 3: (Lottery of Type M, Portfolio Size 2). The acceptance rate for playing the lottery M twice will be higher if the overall distribution of the sequence is explicitly mentioned.
Eighty-three students from the University of Mannheim took part in the computerized experiment. They were recruited through an experimental mailing list and majored in different disciplines. For various combinations of lottery type and portfolio size they had to state their willingness to play the (sequence of) gambles. The questions were formulated as in Study 1. Each portfolio in the set was presented in segregated as well as in aggregated form to all subjects. Thus, within-subject information is available for all type/size combinations. We presented the questions in four different orders to control for order effects. Identical (but differently framed) questions never appeared in close temporal vicinity. As in Study 1, there were no monetary incentives given.
Results of Study 2. Two types of lotteries V with rather high loss-probabilities, but comparably small losses, were used. The lottery V 1 was defined as (0 7 −300 DM), the lottery V 2 was given as (0 8; −200 DM). The risk profiles of these two lotteries look similar. Nevertheless, we included both types in our study because we expected the difference in loss probability to be important in the case of Portfolio Size 2. Note that for the aggregated distribution 2V 1 the loss probability is lower than 50%, while it is above 50% for 2V 2 . Although this kind of effect cannot be explained by Prospect Theory, it is known from the literature that people pay special attention to the overall probabilities of gains and losses and less to the outcome sizes (cf. Lopes 1996) . Because 50% is especially salient, we expected the attractiveness of the distributions 2V 1 and 2V 2 to be strongly influenced by the small difference in loss probability of V 1 
5V 2 69 * * * * Significant at the 0.10 level.
and V 2 . Table 4 .2 summarizes the results for the V lotteries.
For the lottery V 1 we found a strong effect in line with Hypothesis 2. While only 29 of 83 subjects were willing to play the lottery V 1 twice, the acceptance rate increased to 50 of 83 for an aggregated presentation of the portfolio distribution. This increase (35% to 60%) is significant at the 1% level. For the portfolio consisting of five lotteries V 1 , the effect was of similar strength. The number of subjects accepting the portfolio increased from 52 to 68 (63% to 82%). This difference is significant at the 1% level. Hypothesis 2 is thus confirmed for V 1 . However, a similarly strong effect could not be found for the lottery V 2 . In case of the Portfolio Size 5, the increase from 59% to 69% is just weakly significant at the 10% level. For the Portfolio Size 2 the acceptance rate did not even move in the hypothesized direction.
Comparing the acceptance rates for the distributions 2V 1 and 2V 2 , we come to the conclusion that the observed difference between V 1 and V 2 is driven by the fact that subjects pay special attention to the overall probability of losses. For the lottery M, defined as (0.30; −1 200 DM), Hypothesis 3 is confirmed (see Table 4 .3). Of 83 subjects, 38 accepted a single play of M, 46 were willing to play two independent draws, and 56 stated their willingness to participate if the portfolio distribution 2M was displayed. The increase of the acceptance rate (55% to 67%) from segregated to aggregated presentation is significant at the 2% level. 

Conclusion
If individuals have to evaluate a portfolio or sequence of lotteries, their judgment is influenced by the portfolio presentation mode. In an experimental study, Redelmeier and Tversky (1992) found a significantly higher acceptance rate for a sequence of lotteries if the overall distribution was displayed instead of the set of lotteries itself. There seems to be an easy explanation for this response pattern. A tendency for a narrow framing (Kahneman and Lovallo 1993) of the decision problem causes individuals to neglect the portfolio context if the overall outcome distribution is not explicitly mentioned. Because of loss aversion, this type of mental accounting leads to a lower overall evaluation of a portfolio of mixed lotteries as exemplarily demonstrated by Benartzi and Thaler (1995) . In the "segregated evaluation" of the mental accounts (i.e., the isolated evaluation of each lottery), the asymmetric impact of losses and gains is fully taken into account, while some of the gains and losses would cancel in an "aggregated evaluation" of the overall distribution. The difference in aggregated and segregated evaluation of portfolios has obvious implications for economic problems, particularly in the financial sector. The basic question is whether a bank or an investment fund (e.g., venture capital fund) can make its loan or investment portfolio look more attractive to customers by (not) providing isolated details about the single risks within the portfolio.
In the theoretical part of our paper we extended the loss-aversion explanation and assumed the value function to reflect diminishing sensitivity too. We formally analyzed the sign and the size of the evaluation difference dependent on the gain/loss probabilities and the relative gain/loss sizes of the lotteries in the portfolio. It turned out that the simple lottery (0.5, $2,000; 0.5, −$500) used by Redelmeier and Tversky in their experimental design (and frequently used in similar form in the literature for related questions) is especially suited to result in a higher evaluation of the aggregated distribution.
However, there also exist portfolios of mixed lotteries with a higher segregated evaluation. A portfolio of lotteries with moderate to low probabilities for rather high losses should appear less attractive to decision makers if an aggregated evaluation is performed. This type of lottery can be found in a bank loan setting. In case of a typical loan the investor has to bear a high loss (compared to the possible interest gain) in the rather unlikely event of default.
Because we could derive analytical results for only small portfolios of simple lotteries, we ensured the robustness of our findings by computer-supported simulations. The full range of lottery types (low to high loss probability and low to high loss size) in a given lottery space was examined and graphically displayed for portfolios with up to 10 identical lotteries and for different parameter settings. The general findings of our formal analysis translate to bigger portfolio sizes. While for the loan-type lotteries segregated evaluation remains favored (even for bigger portfolios), for most other lotteries with moderately positive expected values the aggregated evaluation is much higher. This holds in particular for the Redelmeier/Tversky type of lotteries (median probability for moderate loss) and a probability/size combination we called "venture lotteries." These lotteries offer a high probability of loss but extremly high gain chances in case of success (typical profile of venture capital investments).
The different theoretical predictions for loan, venture, and other lotteries were finally investigated in two experimental studies. The experimental results were in line with our theoretical predictions. It should be mentioned, however, that the strength of the effect seems to be very sensitive to small changes of the lottery parameters. For two similar risk profiles within the venture category we found the difference in acceptance rates for the two presentation modes to be surprisingly distinct. These patterns can
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hardly be explained within a Prospect Theory framework. Obviously, simple heuristics (e.g., a maximum loss-probability rule) might be used by some subjects to decide about the acceptance of outcome distributions and lottery portfolios. These rules of thumb will surely gain even more importance if the evaluation tasks get more complex. It is not clear how well a Prospect Theory-based explanation will predict individual decisions if more complicated (and not identical) lotteries within larger portfolios are considered. First experimental evidence for large portfolios was provided by Benartzi and Thaler (1999) . In their study, the effect of nonlinear value transformation is superimposed by a strong bias in probability judgment. Hence, they do not observe the dependence of the evaluation difference on the risk profiles of the lotteries, which we identify for smaller portfolios. Further experimental research is needed to be able to make reliable predictions of individual behavior in more complex real-world decision situations.
We see another challenging area for further research in the experimental examination of evaluation differences for lotteries that do not allow a simple acceptance rate comparison. For these extremely (un)attractive lotteries the complex coding problems have to be analyzed, then an appropriate experimental method must be developed to provide a more general test for the empirical correctness of our theoretical predictions.
